
ILLUMINATION DEVICE AND PROJECTOR 



BACKGROUND OF THE INVENTION 

1. Field of Invention 

[0001] The present invention relates to a projector including a light source, light 
modulating devices that modulate, in accordance with image information, beams emitted 
from the light source to form an optical image, and a case that accommodates the light source 
and the light modulating devices, and the projector enlarges and projects the optical image 
formed by the light modulating devices. 

2. Description of Related Art 

[0002] Conventionally, projectors that modulate, in accordance with image 
information, beams emitted from a light source and enlarge and project the beam have been 
used. In recent years, such projectors are being used for various purposes, such as business 
presentations with personal computers and watching movies at home. 

[0003] Such projectors are disposed with an optical device for forming an optical 
image, a light source, and a power supply circuit and a lamp drive circuit for supplying power 
to optical device and the light source, and these are accommodated inside a case. 

[0004] Here, the light source, the power supply circuit and the lamp drive circuit are 
heat-generating sources that generate heat inside the case during operation, and there are parts 
among the light modulating devices and optical parts configuring the optical device that are 
sensitive to heat. Thus, a cooling system that introduces cooling air from outside of the case 
to cool respective parts within the case is disposed in the projector. 

[0005] As described in JP-A-2000-330202 (Figs. 5 and 8) and JP-A-2000-10191 
(Fig. 1), cooling systems are classified into cooling systems of optical systems including an 
optical device, light source cooling systems, and power supply and light source drive circuit 
cooling systems. Conventionally, a configuration has been used where, for example, air 
passing through the cooling system of the optical system is supplied to the power supply and 
light source drive circuit cooling system to cool these circuits, and finally the air is discharged 
to the outside of the case from a discharge fan disposed near the light source (e.g., see Patent 
Document 1 and Patent Document 2). 

SUMMARY OF THE INVENTION 

[0006] However, because the configuration of this conventional cooling system uses 
as cooling air for the circuits, air that has already cooled the optical system, the power supply 
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circuit, the light source drive circuit or the like cannot be cooled with high efficiency, and 
there is a demand for a method that can more efficiently cool the power supply circuit and the 
light source drive circuit. 

[0007] Although it is conceivable to independently dispose flow paths to cool these 
circuits, it is necessary to form a cooling flow path from the front surface of the case to the 
rear surface, dispose an intake fan at the front surface of the case and dispose a discharge fan 
at the rear surface side of the device in order to efficiently cool the interior of the case. Thus, 
the intake fan to cool the circuits and the fan disposed in the cooling flow path of other 
constituent members end up interfering with each other and the miniaturization of the 
projector cannot be promoted. 

[0008] It is an object of the present invention to provide a projector that can 
efficiently cool constituent members inside a case including the power supply circuit, the light 
source drive circuit or the like and that can promote miniaturization. 

[0009] The projector of the invention includes a light source, light modulating 
devices that modulate in accordance with image information beams emitted from the light 
source to form an optical image, and a case that accommodates the light source and the light 
modulating devices, and the projector enlarges and projects the optical image formed by the 
light modulating devices, the projector including: leg portions that are disposed so as to be 
extendable from and retractable to an outer peripheral surface of the case to adjust the 
projection position of the enlarged and projected optical image, an intake opening formed in 
the surface of the case disposed with the leg portions, and an intake fan that is disposed inside 
the case near the intake opening and introduces cooling air from the outside of the case, 
wherein an intake surface of the intake fan is disposed at an inclination with respect to the 
plane of the case in which the intake opening is formed. 

[0010] Here, various fans such as an axial fan or a sirocco fan can be used as the 
intake fan, but it is preferable to dispose an intake fan with an orientation where the intake 
surface of the intake fan is disposed facing the intake opening. 

[0011] According to this invention, the intake opening is formed in the surface of 
the case disposed with the leg portions and outside air is directly introduced through the 
intake opening by the intake fan. Thus, the cooling air flow does not interfere with other 
cooling air flows taken in by other fans inside the case, it becomes possible for the respective 
fans to take in cooling respective airs and blow a sufficient amount of the cooling air to 
cooling targets. Additionally, turbulence resulting from the interference of the respective fans 
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can be prevented and the prevention of noise can also be achieved. Moreover, by disposing 
the intake opening in the surface of the case disposed with the leg portions and disposing the 
intake fan near the intake opening, it is easy to miniaturize the projector in plan view. 

[0012] Also, the intake surface of the intake fan is disposed at an inclination with 
respect to the plane of the case in which the intake opening is formed. Thus, when the 
projector is set on a mounting table or the like, the intake surface of the intake fan is disposed 
at a predetermined distance away from the surface of the mounting table even if the intake \ 
opening and the surface of the mounting table are close, and it becomes possible to secure a 
space near the intake surface 63A of the intake fan 63. Thus, the intake fan can reliably 
introduce sufficient cooling air to the interior of the case, can prevent turbulence in the 
vicinity of the intake fan 63 and can prevent noise. That is, even in a state where the intake 
surface of the intake fan is close to the surface of the mounting table, instances where the case 
blocks the flow of air caused by the rotation of the intake fan so that the intake amount is 
lessened and frictional noise is generated can be prevented. 

[0013] Moreover, by disposing the intake fan at an inclination with respect to the 
plane of the case, the intake fan is disposed away from the intake opening formed in the case, 
whereby it becomes difficult for noise caused by the rotation of the intake fan to leak to the 
outside of the case and the quietness of the projector is improved. 

[0014] In the invention, in a case where the projector described above includes a 
power supply circuit that supplies power to the light source and the light modulating devices 
and a light source drive circuit for driving the light source, the intake fan is preferably used in 
a cooling flow path that cools the power supply circuit and the light source drive circuit. 

[0015] According to this invention, cooling air can be directly introduced from the 
outside of the case to cool the power supply circuit and the light source drive circuit, which 
are heat-generating sources. Thus, these circuits can be efficiently cooled. 

[0016] In the invention, the cooling flow path of cooling air introduced by the intake 
fan is preferably set independent from another cooling flow path. 

[0017] According to this invention, by making the cooling system of the power 
supply circuit and the light source drive circuit independent from other cooling systems, these 
circuits can be even more efficiently cooled, and the cooling efficiency of other cooling 
systems can also be improved without heat generated by these circuits exerting an influence 
on the other cooling systems. 
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[0018] In the invention, the cooling flow path described above is preferably 
configured to allow the cooling air to circulate along the surface of the case in which the 
intake opening is formed. 

[0019] According to this invention, the cooling flow path of the power supply 
circuit and the light source drive circuit can be reliably made independent from other cooling 
flow paths. 

[0020] In the invention, the cooling flow path of the power supply circuit and the 
light source drive circuit described above is preferably partitioned by tabular bodies disposed 
vertically from an inner surface of the case. 

[0021] Here, the tabular bodies are preferably disposed on the inner surface of the 
case so as to be integral with the case. In an instance where the case is made of resin, the 
tabular bodies can be integrally disposed by, for example, injection molding or the like. 

[0022] According to the invention, the cooling flow path is partitioned by the 
tabular bodies, whereby the cooling flow path can be made completely independent from 
other cooling flow paths. Thus, the cooling efficiency of the power supply circuit and the 
light source drive circuit can be cooled even more efficiently. 

[0023] In the invention, in an instance where the power supply circuit and the light 
source drive circuit are surrounded by cylindrical air-guiding bodies respectively, the cooling 
air from the intake fan is preferably supplied to the inside of each air-guiding body. 

[0024] Here, various materials that can surround these circuit boards can be used for 
the air-guiding bodies, but the air-guiding body is preferably configured with metal so that its 
ability to dissipate heat is improved and an electromagnetic shield function of a circuit board 
is imparted to the air-guiding bodies. 

[0025] Also, by adjusting the angle of inclination of the discharge surface of the 
intake fan with respect to the open end of the cylindrical air-guiding bodies and/or the shape 
of the opening of the intake side of each air-guiding body and/or the shape of the opening of 
the discharge side of each air-guiding body, it is possible to change the amount of cooling air 
introduced to each air-guiding body. 

[0026] According to the invention, by adjusting the angle of inclination of the 
discharge surface of the intake fan and/or the shape of the opening of the intake side of each 
air-guiding body and/or the shape of the opening of the discharge side of each air-guiding 
body in accordance with the heat-generating state of the power supply circuit and the light 
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source drive circuit, the cooling air can be proportionally divided and introduced to each air- 
guiding body. Thus, the cooling efficiency of these circuit boards can be further improved. 

[0027] Also, by configuring the air-guiding bodies with metal, a function as an 
electromagnetic shield can be imparted in addition to improving the ability to dissipate heat. 
Thus, it is not necessary to separately provide an EMI-prevention with respect to the power 
supply circuit and the light source drive circuit, and the internal structure of the projector can 
be simplified. 

[0028] In the invention, the intake fan is preferably attached to the air-guiding 
bodies described above. 

[0029] According to this invention, when the intake surface of the intake fan is 
disposed at an inclination with respect to the plane of the case, it becomes unnecessary to 
separately dispose a support member for the intake fan on the inside of the case. Thus, the 
internal structure of the projector can be further simplified and the device can be made 
compact, which is preferable. 

[0030] In the invention, preferably, the intake opening is a first intake opening, the 
intake fan is a first intake fan, a discharge opening through which air inside the case is 
discharged to the outside of the case is disposed in a side surface of the case, and the projector 
further includes a second intake opening disposed in the case separately from the first intake 
opening, a second intake fan that is disposed near the second intake opening and introduces 
cooling air from the outside of the case, a first cooling system that uses the second intake fan 
to introduce, through the second intake opening to the inside of the case, air from the outside 
of the case, circulates the air to the discharge opening so that the air is discharged through the 
discharge opening to the outside of the case, to thereby cool the light modulating devices and 
the light source, and a second cooling system that uses the first intake fan to introduce, 
through the first intake opening to the inside of the case, air from the outside of the case, 
circulates the air to the discharge opening so that the air is discharged through the discharge 
opening to the outside of the case, to thereby cool the power supply circuit and the light 
source drive circuit. 

[0031] According to this invention, due to the respectively independent air flows, 
the molding of the case can be simplified and it is easy to manage the discharge direction of 
the air because the first cooling air flow and the second cooling air flow that have efficiently 
cooled respective heat-generating sources inside the projector can be discharged through the 
single discharge opening. 
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[0032] In the invention, the first cooling air flow and the second cooling air flow are 
preferably discharged from the different regions in the discharge opening. 

[0033] According to this invention, discharge of the first cooling air flow and the 
second air flow can be conducted through different regions in the discharge opening. Thus, 
the first cooling air flow and the second cooling air flow can be discharged without mutual 
interference even at the time of discharge, so that the interior of the projector can be cooled 
efficiently. 

[0034] In the invention, preferably, the power supply circuit is disposed inside a 
cylindrical first air-guiding body, the light source drive circuit is disposed inside a cylindrical 
second air-guiding body, one part of the second cooling air flow is introduced to the inside of 
the first air-guiding body and another part of the second cooling air flow is introduced to the 
inside of the second air-guiding body, and the air flow circulating through the first air-guiding 
body and the air flow circulating through the second air-guiding body are discharged through 
different regions in the discharge opening. 

[0035] According to this invention, the power supply circuit and the light source 
drive circuit can be cooled with respectively independent cooling air flows and the discharge 
of air cooling these can be conducted through different regions in the discharge opening. 
Thus, the respective cooling air flows can more efficiently cool the power supply circuit and 
the light source drive circuit without interfering with each other. 

[0036] In the invention, an intake surface of the first intake fan is preferably 
disposed at an inclination so as to become closer to the first intake opening as it approaches 
the discharge opening. 

[0037] According to this invention, the intake surface of the first intake fan is 
disposed in the direction opposing to the air flow that has already cooled other heat sources 
inside the projector and become warm. Thus, the first intake fan can be prevented from 
taking in the warm air inside the projector, and the intake fan can take in a larger amount of 
low-temperature air from outside the projector. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0038] Fig. 1 is a schematic perspective view showing the external configuration of 
a projector according to an embodiment of the invention; 

[0039] Fig. 2 is a schematic perspective view showing the external configuration of 
the projector in the embodiment; 
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[0040] Fig. 3 is a schematic perspective view showing the internal configuration of 
the projector in the embodiment; 

[0041] Fig. 4 is a schematic perspective view showing the internal configuration of 
the projector in the embodiment; 

[0042] Fig. 5 is a schematic view showing the configuration of an optical system of 
the projector in the embodiment; 

[0043] Fig. 6 is a schematic perspective view showing the disposition of a power 
supply circuit in the embodiment; 

[0044] Fig. 7 is a schematic perspective view showing the disposition of a light 
source drive circuit in the embodiment; 

[0045] Fig. 8 is a perspective view showing the structure of the power supply circuit 
in the embodiment; 

[0046] Fig. 9 is a side view showing the structure of the power supply circuit in the 
embodiment; 

[0047] Fig. 10 is a cross-sectional view showing the disposed structure of the power 
supply circuit and the light source drive circuit in the embodiment; 

[0048] Fig. 1 1 is a schematic perspective view showing a cooling system of the 
projector in the embodiment; and 

[0049] Fig. 12 is a schematic perspective view showing the disposition of the light 
source drive circuit in the embodiment. 

DETAILED DESCRIPTION OF PREFERRED EMBODIMENTS 

[0050] An embodiment of the invention will be described below on the basis of the 
drawings. 

(1) External Configuration 

[0051] A projector 1 according to the embodiment of the invention is shown in 
Figs. 1 and 2. Fig. 1 is a perspective view seen from an upper front side, and Fig. 2 is a 
perspective view seen from a lower rear side. 

[0052] The projector 1 is an optical apparatus that modulates, in accordance with 
image information, beams emitted from a light source and enlarges and projects the beams 
onto a projection surface such as a screen. The projector 1 has an external case 2 that 
accommodates thereinside a device body including an optical device described later and a 
projection lens 3 that is exposed through the external case 2. 
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[0053] The projection lens 3 has the function of a projection optical system that 
enlarges and projects an optical image formed by light modulating devices modulating, in 
accordance with image information, beams emitted from a light source described later and 
light synthesizer synthesizing the modulated beams. The projection lens 3 is configured as a 
group lens where a plurality of lenses is accommodated inside a lens barrel. 

[0054] The external case 2 serving as a case has a broad rectangular shape whose 
dimension in the width direction, which orthogonally the projection direction, is larger than 
its dimension in the projection direction. The external case 2 has an upper case 21 that covers 
an upper portion of the device body, a lower case 22 that covers a lower portion of the device 
body, and a front case 23 that covers a front portion of the device body. Each of these cases 
21 to 23 is an integrally molded part made of synthetic resin formed by injection molding or 
the like. 

[0055] The upper case 21 is disposed with an upper surface portion 21 A that covers 
the upper portion of the device body, side surface portions 2 IB and 21 C that substantially 
drop down from width-direction end portions of the upper surface portion 21 A, and a rear 
surface portion 2 ID that substantially drops down from a rear end portion of the upper 
surface portion 21 A. 

[0056] An operational panel 24 for starting/adjusting the projector 1 is disposed at 
the projection-direction front side of the upper surface portion 21 A. The operational panel 24 
is disposed with a plurality of switches including a start switch and an adjustment switch for 
image/audio or the like. By operating the adjustment switches or the like on the operational 
panel 24 at the time of projection by the projector 1, adjustment of image quality/volume or 
the like can be conducted. 

[0057] Also, a plurality of holes 241 is formed next to the operational panel 24 of 
the upper surface portion 21 A. Although it is not shown, a speaker for audio output is 
accommodated thereinside. 

[0058] The operational panel 24 and the speaker are electrically connected to a later- 
described control board configuring the device body. Operational signals from the 
operational panel 24 are processed by the control board. 

[0059] A recessed portion that is cut out at the upper surface portion 21 A side is 
formed in a substantially center portion of the rear surface portion 2 ID. A connector group 
25 disposed on a later-described interface board connected to the control board is exposed in 
the recessed portion. 
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[0060] The lower case 22 is configured so as to be substantially symmetrical around 
surfaces that engage with the upper case 21, and is disposed with a bottom surface portion 
22A, side surface portions 22B and 22C, and a rear surface portion 22D. The side surface 
portions 22B and 22C and the rear surface portion 22D engage, at upper end portions thereof, 
with lower end portions of the side surface portions 2 IB and 21C and the rear surface portion 
2 ID of the upper case 21 to configure the side surface portions and the rear surface portion of 
the external case 2. 

[0061] At the bottom surface portion 22 A, a fixed leg portion 26 is disposed in a 
substantial center of the rear end side of the projector 1 and adjustable leg portions 27 are 
disposed at both width-direction ends at the front end side. 

[0062] The adjustable leg portions 27 are configured by rod-like members that 
project outward, so as to be extendable and retractable, from the bottom surface portion 22 A, 
and the rod-like members themselves are accommodated inside the external case 2. By 
operating an adjustment button 271 disposed in a side surface portion of the projector 1, the 
amount that the adjustable leg portions 27 extend from and retract to the bottom surface 
portion 22 A can be adjusted. 

[0063] Thus, it becomes possible to adjust the vertical position of the projection 
image emitted from the projector 1 and form the projection image at an appropriate position. 

[0064] Openings 28, 29 and 30, which communicate with the inside of the external 
case 2, are formed in the bottom surface portion 22A. 

[0065] The opening 28 is a portion to which a light source device 411 including the 
light source of the projector 1 attaches and detaches through, and is ordinarily closed off by a 
lamp cover 281. 

[0066] The openings 29 and 30 are configured as slit-like openings. 

[0067] The opening 29 is an intake opening for taking in cooling air for cooling an 
optical device 44 including liquid crystal panels serving as light modulating devices that 
modulate, in accordance with image information, the beams emitted from a light source lamp. 

[0068] The opening 30 is an intake opening for taking in cooling air for cooling a 
power supply device configuring the device body of the projector 1. 

[0069] Because the openings 29 and 30 always communicate with the inside of the 
projector 1 at the slit-like open portions thereof, dust-prevention filters are disposed at inner 
sides thereof so that dust or the like does not enter the inside. 
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[0070] Moreover, a cover member 3 1 that is attached so as to be slidable outward 
with respect to the bottom surface portion 22A is disposed at the bottom surface portion 22A. 
A remote controller for remotely controlling the projector 1 is accommodated inside the cover 
member 31 . Switches that are the same as the starting switch, the adjustment switches or the 
like disposed on the operational panel 24 described above are disposed on the unillustrated 
remote controller. When the remote controller is operated, an infrared signal corresponding 
to that operation is outputted from the remote controller and the infrared signal is processed 
by the control board via light-receiving portions 311 disposed on the front surface and the 
rear surface of the external case. 

[0071] Similar to the instance of the upper case 21, a recessed portion cut out at the 
bottom surface portion 22A side is formed in a substantially central portion of the rear surface 
portion 22D. The connector group 25 disposed on the interface board is exposed, an opening 
32 is formed near an end portion, and an inlet connector 33 is exposed through the opening 
32. The inlet connector 33 is a terminal that supplies power to the projector 1 from an 
external power source and is electrically connected to a power supply unit described later. 

[0072] The front case 23 is configured by a front surface portion 23 A, an upper 
surface portion 23B and a lower surface portion 23C and engages with the projection- 
direction front end portion of the upper case 21 described above at the projection-direction 
rear end side of the upper surface portion 23B and the projection-direction front end portion 
of the lower case 22 described above at the projection-direction rear end side of the lower 
surface portion 23 C. 

[0073] A substantially circular opening 34 for exposing the projection lens 3 and an 
opening 35 configured by a plurality of slits formed next to the opening 34 are formed in the 
front surface portion 23A. 

[0074] An upper surface side of the opening 34 is further open so that part of the 
lens barrel of the projection lens 3 is exposed and so that knobs 3 A and 3B, which are 
disposed around the lens barrel and are for adjusting the zooming and focusing of the 
projection lens 3, can be operated from the outside. 

[0075] The opening 35 is configured as a discharge opening through which air that 
has cooled the device body is discharged. The air that has cooled the optical system, the 
control system and the power supply device, which are later-described constituent members 
of the projector 1, is discharged in the projection direction of the projector 1 through the 
opening 35. 
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(2) Internal Configuration 

[0076] As shown in Figs. 3 to 5, the device body of the projector 1 is 
accommodated inside the external case 2. The device body is configured by an optical unit 4 
and a control board 5 shown in Fig. 3 and a power supply device 6 shown in Fig. 4. 
(2-1) Structure of Optical Unit 4 

[0077] The optical unit 4 forms an optical image by modulating, in accordance with 
image information, the beams emitted from the light source device 411 and forms a projection 
image on a screen via the projection lens 3. The optical unit 4 is configured as a unit where 
the light source device 411 and various optical parts or the like are incorporated inside an 
optical parts casing called a light guide 40 that is shown in Fig. 4. 

[0078] The light guide 40 is configured by a lower light guide 401 and an upper 
light guide that is not shown in Fig. 4. Each is a part made of synthetic resin resulting from 
injection molding or the like. 

[0079] The lower light guide 401 is formed in a container shape whose upper 
portion is open and which comprises a bottom surface portion 401 A and a side wall portion 
40 IB that accommodate optical parts. A plurality of groove portions 40 1C is disposed in the 
side wall portion 40 IB. Various optical parts configuring the optical unit 4 are mounted in 
the groove portions 40 1C, whereby the optical parts are precisely disposed on an illumination 
light axis set inside the light guide 40. The upper light guide has a planar shape 
corresponding to the lower light guide 401 and is configured as a cover-like member that 
closes off an upper surface of the lower light guide 401 . 

[0080] A front surface wall, in which a circular opening is formed, is disposed at a 
beam emission side end portion of the bottom surface portion 401 A of the lower light guide 
401, and a base end portion of the projection lens 3 joins with and is fixed at the front surface 
wall. 

[0081] As shown in Fig. 5, the inside of the light guide 40 can be broadly and 
functionally divided into an integrator illuminating optical system 41, a color separating 
optical system 42, a relay optical system 43, and the optical device 44 in which a light 
modulating optical system and a color synthesizing optical system are integrated. The optical 
unit 4 in the present embodiment is used for a triple-panel type projector and is configured as 
a space/color separating type optical unit that separates, into color lights of three colors, the 
beams emitted from the integrator illuminating optical system 41 inside the light guide 40. 
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[0082] The integrator illuminating optical system 41 is an optical system that makes 
the beams emitted from the light source into beams whose illumination in the plane 
perpendicular to the illumination light axis is uniform. The integrator illuminating optical 
system 41 is configured by the light source device 41 1, a first lens array 412, a second lens 
array 413, a polarization converting element 414 and an superposition lens 415. 

[0083] The light source device 41 1 has a light source lamp 416 serving as an 
emission light source and a reflector 417. Radial light beams emitted from the light source 
lamp 416 are reflected by the reflector 417, made into substantially parallel light beams and 
emitted to the outside. In the present embodiment, a high-pressure mercury lamp is used as 
the light source lamp 416, but sometimes a metal halide lamp or a halogen lamp is used 
instead. Also, in the present embodiment, a parabolic mirror is used as the reflector 417, but 
a configuration where a collimating concave lens is disposed on the emission surface of a 
reflector comprising an ellipsoidal mirror can also be used. 

[0084] The first lens array 412 has a configuration where small lenses having 
substantially rectangular contours when seen from the illumination light axis direction are 
arranged in a matrix. The each small lens separates the beams emitted from the light source 
lamp 416 into partial beams and emits the partial beams in the illumination light axis 
direction. The contour shape of each small lens is set so as to be of a shape that is 
substantially similar to the shape of image forming regions of liquid crystal panels 441 
described later. For example, if the aspect ratio (ratio of the horizontal and vertical 
dimensions) of the image forming regions of the liquid crystal panels 441 is 4:3, then the 
aspect ratio of each small lens is also set to 4:3. 

[0085] The second lens array 413 has a configuration that is substantially the same 
as that of the first lens array 412 and in which small lenses are arranged in a matrix. The 
second lens array 413 includes the function of imaging, on the liquid crystal panels 441, the 
image of each small lens of the first lens array 412 together with the superposition lens 415. 

[0086] The polarization converting element 414 changes light from the second lens 
array 413 into one kind of polarized light, whereby the utilization ratio of light by the optical 
device 44 is raised. 

[0087] Specifically, each partial beam changed to the one kind of polarized light by 
the polarization converting element 414 is finally substantially superposed on the liquid 
crystal panels 441 of the optical device 44 by the superposition lens 415. Because only 
polarized light of one kind can be used in a projector using liquid crystal panels 44 1 of the 
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type that modulates polarized light, substantially half of the beams from the light source lamp 
416 emitting random polarized light are not used. For this reason, by using the polarization 
converting element 414, all of the beams emitted from the light source lamp 416 are changed 
to one kind of polarized light and the utilization ratio of light in the optical device 44 is 
raised. Such polarization converting element 414 is introduced in, for example, JP-A-8- 
304739. 

[0088] The color separating optical system 42 has two dichroic mirrors 421 and 422 
and a reflective mirror 423, and includes the function of using the dichroic mirrors 421 and 
422 to separate, into color lights of the three colors of red (R), green (G) and blue (B), the a 
plurality partial beams emitted from the integrator illuminating optical system 41. 

[0089] The relay optical system 43 has an incident side lens 43 1, a relay lens 433 
and reflective mirrors 432 and 434, and includes the function of guiding the red light that is a 
color light separated by the color separating optical system 42 to a liquid crystal panel 44 1R. 

[0090] At this time, the red light component and the green light component of the 
beams emitted from the integrator illuminating optical system 41 are transmitted through, and 
the blue light component is reflected by, the dichroic mirror 421 of the color separating 
optical system 42. The blue light reflected by the dichroic mirror 421 is reflected by the 
reflective mirror 423, passes through a field lens 418 and reaches a liquid crystal panel 441B 
for the blue light. The field lens 418 changes the partial beams emitted from the second lens 
array 413 to beams parallel to the central axis thereof (main beam). The same is true of field 
lenses 418 disposed at the light incident sides of other liquid crystal panels 44 1G and 44 1R. 

[0091] Of the red light and green light transmitted through the dichroic mirror 421, 
the green light is reflected by the dichroic mirror 422, passes through the field lens 418 and 
reaches the liquid crystal panel 44 1G for the green light. The red light is transmitted through 
the dichroic mirror 422, passes through the relay optical system 43, further passes through the 
field lens 418 and reaches the liquid crystal panel 441R for the red light. The reason the relay 
optical system 43 is used for the red light is to prevent the lowering of the utilization ratio of 
light due to the scattering or the like of light because the length of the light path of the red 
light is longer than the length of the light paths of the other color lights. That is, it is to 
transmit, as is, the partial beams without change made incident at the incident side lens 431 to 
the field lens 418. Although the relay optical system 43 has a configuration that passes the 
red light of the three color lights, the relay optical system 43 is not limited thereto and may 
also have a configuration that passes, for example, the blue light. 
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[0092] The optical device 44 forms a color image by modulating, in accordance 
with image information, the incident beams and includes three incident side polarizing plates 
442, on which the each color lights separated by the color separating optical system 42 are 
made incident, the liquid crystal panels 44 1R, 44 1G and 44 IB, which serve as light 
modulating devices disposed at later stages of each incident side polarizing plate 442, 
emission side polarizing plates 443 that are disposed at later stages of each of the liquid 
crystal panels 441R, 441G and 44 IB, and a cross dichroic prism 444 serving as a color 
synthesizing optical system. 

[0093] The liquid crystal panels 44 1R, 44 1G and 44 IB are panels that use, for 
example, a polysilicon TFT as a switching element. Although not illustrated, the liquid 
crystal panels 44 1R, 44 1G and 44 IB are configured by accommodating panel bodies, in 
which liquid crystal is tightly sealed and filled in a pair of mutually opposing transparent 
substrates, in holding frames. 

[0094] In the optical device 44, each color light separated by the color separating 
optical system 42 is modulated in accordance with image information by the three liquid 
crystal panels 441R, 441G and 441B, the incident side polarizing plates 442 and the emission 
side polarizing plates 443 to form the optical image. 

[0095] The incident side polarizing plates 442 transmit only polarized light of one 
direction of the each color lights separated by the color separating optical system 42, absorb 
other beams thereof, and are plates where a polarizing film is adhered to a substrate such as 
sapphire glass. A polarizing film may also be adhered to the field lenses 418 without using a 
substrate. 

[0096] The emission side polarizing plates 443 are configured in substantially the 
same manner as the incident side polarizing plates 442, transmit only polarized light of a 
predetermined direction of the beams emitted from the liquid crystal panels 441 (44 1R, 44 1G 
and 44 IB), and absorb other beams thereof. A polarizing film may also be adhered to the 
cross dichroic prism 444 without using a substrate. 

[0097] The incident side polarizing plates 442 and the emission side polarizing 
plates 443 are set so that the directions of their mutual polarization axes intersect 
orthogonally. 

[0098] The cross dichroic prism 444 synthesizes the optical images emitted from the 
emission side polarizing plates 443 and modulated per color light to form a color image. 
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[0099] A dielectric multilayer film that reflects red light and a dielectric multilayer 
film that reflects blue light are disposed on the cross dichroic mirror 444 in a substantial "X" 
shape along the interfaces of four rectangular prisms, and the three color lights are 
synthesized by these dielectric multilayer films. 

[0100] In the optical device 44, a panel fixing plate, in which pins that project 
outward are disposed at four corner portions of a rectangular plate-like body, is adhered to 
each beam incident end surface of the cross dichroic prism 444, so that the optical device 44 
is integrated by inserting the each pin into holes formed in the holding frames of the liquid 
crystal panels 441R, 441G and 441B. 

[0101] The integrated optical device 44 is disposed at a light path front stage of the 
projection lens 3 of the light guide 40 described above and screwed and fixed to a bottom 
surface portion of the lower light guide 401. 
(2-2) Structure of Control Board 5 

[0102] As shown in Fig. 3, the control board 5 is disposed so as to cover the upper 
side of the optical unit 4 and includes a main board 5 1, on which a processor and a liquid 
crystal panel drive IC are mounted, and an interface board 52 that is connected at a rear end 
side of the main board 51 and stands at the rear surface portions 2 ID and 22D of the external 
case 2. 

[0103] The connector group 25 described above is mounted on a rear side of the 
interface board 52, and image information inputted from the connector group 25 is outputted 
to the main board 51 via the interface board 52. 

[0104] The processor on the main board 5 1 processes the inputted image 
information and thereafter outputs a control command to the liquid crystal panel drive IC. 
The drive IC outputs a drive signal on the basis of this control command to drive the liquid 
crystal panels 441, whereby light modulation is conducted in accordance with image 
information and an optical image is formed. 

[0105] The main board 5 1 is covered by a metal plate 53 formed by bending 
punching metal. The metal plate 53 is disposed in order to prevent EMI (electromagnetic 
interference) resulting from circuit elements or the like on the main board 5 1 . 
(2-3) Structure of Power Supply Device 6 

[0106] The power supply device 6 has a power supply unit 61, which is shown in 
Fig. 6 and is disposed with a power supply circuit, and a lamp drive unit 62, which is shown 
in Figs. 7 and 1 2, includes a light source drive circuit and is disposed below the power supply 
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unit 61. Fig. 12 shows the lamp drive unit 62 mounted on the lower case 22. Fig. 7 is a 
diagram showing an instance where an air-guiding member 65 of Fig. 12 is made pervious. 

[0107] The power supply unit 61 supplies, to the lamp drive unit 62, the control 
board 5 or the like, power supplied from the outside through an unillustrated power cable 
connected to the inlet connector 33 described above. 

[0108] As shown in Fig. 8, the power supply unit 61 has a main-body board 611 and 
a metal cylindrical body 612 that surrounds the main-body board 611. 

[0109] The cylindrical body 612 has a substantially box-like shape with a hollow 
center, is disposed with an opening 612h at part of one end surface 612f side of the bottom 
surface, and an end surface 612g of the other end is open. 

[01 10] Lower ends of both side surfaces of the other end surface 612g side of the 
cylindrical body 612 are bent horizontally outward. Holes 612A and 612B are formed in 
these horizontal portions. The lower ends of a side surface portion of the substantially central 
portion of the cylindrical body 612 is also bent outward and a hole 612C is formed therein. It 
is preferable for the cylindrical body 612 to be made of metal so that it functions as an air- 
guiding member circulating cooling air as well as can prevent EMI similar to the metal plate 
53 in the control board 5. 

[0111] A side surface portion of the one end surface 612f side of the cylindrical 
body 612 extends downward, and an intake fan 63 is attached to the opening 612h within the 
extending portion. 

[0112] As shown in Fig. 9, the intake fan 63 is attached at an inclination so as to 
become closer to a top surface 612e of the cylindrical body 612 and the main-body board 611 
as it approaches the end surface 612f. Part of a discharge surface 63B of the intake fan 63 is 
exposed inside the cylindrical body 612. 

[0113] The lamp drive unit 62 is a conversion circuit for supplying power at a stable 
voltage to the light source device 411 described above. A commercial alternating current 
inputted from the power supply unit 61 is commutated and converted by the lamp drive unit 
62, becomes a direct current or an alternating rectangular wave current and is supplied to the 
light source device 411. 

[0114] As shown in Figs. 7 and 10, the lamp drive unit 62 is disposed with a 
substrate 621, various circuit elements 622 on an upper surface portion of the substrate 621, 
and the air-guiding member 65 that allows cooling air to circulate to the substrate 621 and the 
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circuit elements 622. Also, the lamp drive unit 62 is disposed so that a part thereof intersects 
with the power supply unit 61 described above. 

[0115] As for the air-guiding member 65, an opening 65a that introduces cooling air 
is formed in a portion of a side surface that is adjacent to the opening 30, and an opening 65b 
is formed near a corner portion opposite from a corner portion near the opening 65a, in a side 
surface opposite from the side surface in which the opening 65 a is formed. 

[0116] The power supply unit 61 and the lamp drive unit 62 are fixed to the lower 
case 22, as shown in Figs. 6, 10 and 12. 

[0117] First, the lamp drive unit 62 is fixed by resin rivets 62a to the bottom surface 
portion 22 A of the lower case 22 in a state where it is surrounded by the air-guiding member 
65. The lamp drive unit 62 may also be configured so that it is fixed to the bottom surface 
portion 22 A with screws instead of the rivets 62a. 

[0118] Moreover, the lamp drive unit 62 is surrounded by a plurality of tabular 
bodies 64 standing on the bottom surface portion 22 A of the lower case 22. A plurality of 
tabular bodies 64 is disposed so as to also surround the intake opening 30 formed in the 
bottom surface portion 22 A. The space near the opening 30 and the space in which the lamp 
drive unit 62 is disposed are independent from other spaces inside the lower case 22 with a 
plurality of tabular bodies 64. 

[0119] A plurality of tabular bodies 64 are configured so as to be simultaneously 
and integrally formed at the time the lower case 22 is injection-molded. Next, the power 
supply unit 61 is disposed on the upper portion of the lamp drive unit 62 so as to intersect 
with part of the lamp drive unit 62 in plan view. Screw holes 64a (see Fig. 7) formed in 
upper portions of the tabular bodies 64 are aligned with the holes 612A to 612C (see Fig. 8) 
formed in the cylindrical body 612 of the power supply unit 61, and the power supply unit 61 
is fixed with screws 64b to the upper surface portions of the tabular bodies 64 (see Fig. 10). 

[0120] At this time, the intake fan 63 disposed in the cylindrical body 612 is 
disposed slightly away from the opening 30 formed in the bottom surface portion 22A in a 
state where it is surrounded by a plurality of tabular bodies 64. Moreover, the intake fan 63 is 
disposed at an inclination with respect to the bottom surface portion 22A so that an intake 
surface 63 A of the intake fan 63 becomes closer to the bottom surface portion 22 A as it 
approaches the projection direction of the projector 1. 

[0121] In the present embodiment, the air after cooling is discharged from the front 
surface side of the projector 1 in a cooling system A described later. Thus, although the 
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intake fan 63 has this inclined disposition, it is preferable to reverse this inclination when the 
air is discharged from the rear surface side of the projector 1. In other words, it is preferable 
to dispose the intake fan 63 at an inclination so that the intake surface 63A becomes closer to 
the intake opening 33 as it approaches the discharge direction of the cooling air flow of the 
projector 1, i.e., the opening 35. By configuring the invention in this manner, the potential for 
the intake fan 63 to take in air inside the projector 1 that has already cooled other heat- 
generating sources and become warm can be lessened. Thus, the intake fan 63 can take in air 
whose temperature is low and can further improve cooling efficiency. 

[0122] As shown in Fig. 10, the discharge surface 63B of the intake fan 63 is 
inclined so as to be able to blow air to both the opening 612h of the cylindrical body 612 and 
the opening 65a of the air-guiding member 65. 

[0123] Thus, according to the above-described structure, from the opening 30 
formed in the case 2, the intake surface 63 A of the intake fan 63 is joined by a plurality of 
tabular bodies 64, the discharge surface 63B of the intake fan 63 is respectively joined by the 
cylindrical body 612 and a plurality of tabular bodies 64 to the one opening 612h of the 
cylindrical body 612 and the one opening 65a of the air-guiding member 65, the end surface 
612g that is the other opening of the cylindrical body 612 is disposed at a position 
corresponding to a portion at the upper right of the opening 35 formed in the case 2 when 
seen from the front case 23 side, the other opening 65b of the air-guiding member 65 is 
disposed at a position corresponding to a portion at the lower left of the opening 35 formed in 
the case 2 when seen from the front case 23 side, and they respectively join the discharge 
surface 63B of the intake fan 63 and the opening 35 to make cooling systems Bl and B2 
independent and form circulation paths for the circulating cooling air. 

[0124] By adjusting the angle of inclination of the discharge surface 63B of the 
intake fan 63 and/or the shapes of the opening 612h and the opening 612g of the cylindrical 
body 612 and/or the shapes of the opening 65a and the opening 65b of the air-guiding 
member 65 in accordance with the heat-generating state of the power supply unit 61 and the 
lamp drive unit 62 from a calculation result or an experimental result of the heat value of the 
power supply unit 61 and the lamp drive unit 62, the airflow of each can be adjusted. 
(2-4) Structure of Discharge Unit 

[0125] As shown in Fig. 3, a discharge unit 8 is disposed along the external case 2 
at a side surface portion of the light source device 411. 
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[0126] The discharge unit 8 has a cylindrical discharge duct 81, a discharge fan 82 
attached to the light source device 41 1 side end portion of the discharge duct 81, and an 
internal louver 83 attached to the front case 23 side of the discharge duct 81 . The discharge 
unit 8 uses the blowing of the discharge fan 82 to discharge, through the discharge duct 81 
and via the internal louver 83, air that has cooled the inside of the projector 1 near the light 
source device 41 1 and the control board 5. 

[0127] The discharge fan 82 sucks air that has cooled the inside of the projector 1 
near the light source device 411 and the control board 5 and sends the sucked cooling air 
inside the discharge duct 81. 

[0128] Because the discharge fan 82 is screwed to one opening of the discharge duct 
81, the discharge fan 82 and that one opening of the discharge fan 81 are tightly adhered 
together so that cooling air does not leak from this connected portion. 

[0129] The discharge duct 81 has a cylindrical shape, whose cross section is 
substantially rectangular, and is disposed with an opening at both ends. One of the openings 
at both ends is connected to a discharge surface of the discharge fan 82 and the other opening 
is connected to the internal louver 83. The other opening of the discharge duct 81 to which 
the internal louver 83 is connected is disposed so as to face the upper left portion of the 
opening 35 when seen from the front case 23 side. 

[0130] The internal louver 83 disposed to the other opening of the discharge duct 81 
is a commutative louver that has the commutative function of commutating cooling air 
discharged from the discharge duct 8 1 and circulating the cooling air only in a predetermined 
direction. The internal louver 83 is disposed so that a plurality of slats 831 that extend in a 
vertical direction are mutually substantially parallel. 

[0131] The slats 83 1 are horizontally juxtaposed along the flow path of the cooling 
air and vertically partition the other opening of the discharge duct 8 1 . The internal louver 83 
is disposed at the upper left portion of the opening 35 seen from the front case 23 side and 
uses the each slats 831 to discharge the cooling air of a later-described cooling system A 
through the opening 35 in a direction away from the image projection region of the projector 
1. 

[0132] The discharge unit 8 is screwed and fixed to the lower case 22. That is, the 
discharge unit 8 is disposed on the lamp drive unit 62 and fixed to the bottom surface portion 
22A of the lower case 22 so that the discharge unit 8 intersects with part of the lamp drive 
unit 62 in plan view. 
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[0133] Thus, an intake port that is one end of the discharge unit 8 faces the light 
source device 411 and a discharge port that is the other end of the discharge unit 8 faces the 
opening 35 of the front case 23. 
(2-5) Cooling Structure 

[0134] As shown in Fig. 1 1, the cooling system A that cools the optical device 44 
and the cooling system B that cools the power supply device 6 are set in the projector 1 
described above. 

[0135] The cooling system A is a flow of cooling air taken in through the opening 
29 (see Fig. 2) by an intake unit 7. 

[0136] The intake unit 7 includes a pair of mutually opposing sirocco fans 71 that 
sandwich the projection lens 3 therebetween and a duct (not shown) that connects intake 
surfaces of the pair of sirocco fans 71 and the opening 29. 

[0137] Cooling air directly taken in by the intake unit 7 from the outside of the 
projector 1 is supplied below the liquid crystal panels 44 1R, 44 1G and 44 IB via the sirocco 
fans 71, flows upward from below along the beam incident end surface of the cross dichroic 
prism 444, and cools the liquid crystal panels 441R, 441G and 441B, the emission side 
polarizing plates 443 and the incident side polarizing plates 442. 

[0138] Cooling air flowing above the optical device 44 strikes the main board 51 
configuring the control board 5, so that the flowing direction thereof is bent at a right angle, 
and cools the various circuit elements mounted on the main board 5 1 . 

[0139] Cooling air cooling the main board 51 is collected by the discharge fan 81, 
sent towards the discharge duct 82 and is discharged through the opening 35 (see Fig. 1) of 
the front case 23 to the outside of the projector 1. 

[0140] Here, the sirocco fan 71 disposed at the left side of the projection lens 3 
when seen from the front side of the projector 1 of Fig. 1 1 supplies cooling air to the liquid 
crystal panels 441R and 441B, but part of that cooling air is used as cooling air for the 
polarization converting element 414 and the light source device 411. 

[0141] That is, some of the cooling air flows through a gap formed between the 
bottom surface portion 22A of the lower case 22 and the lower surface of the lower light 
guide 401, and the air is further divided into two directions on the path. Cooling air divided 
in one direction is supplied to the interior of the light guide 40 through a slit hole formed in 
the lower surface of the lower light guide 401 of a position corresponding to the polarization 
converting element 414, cools the polarization converting element 414, and is thereafter 
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supplied to the light source device 41 1 to cool the light source lamp 416. Cooling air divided 
in the other direction is directly supplied to the light source device 41 1 to cool the light source 
lamp 416. 

[0142] Then, the air cooling the light source device 41 1 is collected by the discharge 
fan 81, sent towards the discharge duct 82 and is discharged through the opening 35 (see 
Fig. 1) of the front case 23 to the outside of the projector 1. 

[0143] The cooling system B is a flow of cooling air taken in through the opening 
30 (see Fig. 2) by the intake fan 63 disposed in the power supply unit 61 and includes a 
cooling system Bl that cools the power supply unit 61 and a cooling system B2 that cools the 
lamp drive unit 62. 

[0144] To describe these in more detail with reference to Fig. 10, the cooling system 
Bl is an airflow that one part of the cooling air directly taken in by the intake fan 63 from the 
outside of the projector 1 through the opening 30 is supplied to the interior of the cylindrical 
body 612 of the power supply unit 61, cools the circuit elements mounted on the main-body 
board 611, and is thereafter directly discharged to the outside through the opening 35 (see 
Fig. 1) formed in the front case 23. 

[0145] As for the cooling system B2, another part of the cooling air directly taken in 
by the intake fan 63 from the outside of the projector 1 through the opening 30 flows along 
the tabular bodies 64 to below the cylindrical body 612, is supplied to the interior of the air- 
guiding member 65 disposed in the lamp drive unit 62, cools the circuit elements mounted on 
the substrate 621 of the lamp drive unit 62, and is thereafter discharged to the outside through 
the portion of the opening 35 below the discharge duct 82. 

[0146] As described above, the cooling system A and the cooling system B use their 
separate intake fans 71 and 63 to directly take in outside air, individually cool heat-generating 
sources, thereafter discharge the air from the discharge duct 82 of the cooling system A 
through the upper left portion of the opening 35, discharge the air from the enclosed member 
65 of the cooling system B2 through the lower left portion of the opening 35, and discharge 
the air from cylindrical body 612 of the cooling system Bl through the lower right portion of 
the opening 35, seen from the front case 23 side of the projector 1. Thus, although the air of 
both the cooling system A and the cooling system B after cooling is discharged through the 
opening 35, it is discharged through respectively different regions of the opening 35. 
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(3) Effects of the Embodiment 

[0147] According to the present embodiment described above, there are following 

effects. 

[0148] (3-1) The invention has a configuration where outside air is directly 
introduced, as cooling air, by the intake fan 63 through the intake opening 30 formed in the 
bottom surface portion 22A of the external case 2 disposed with the fixed leg portion 26 and 
the adjustable leg portions 27. Thus, the cooling air taken in by the intake fan 63 in the 
cooling system B does not interfere with the flow of other cooling air taken in by other fans 
inside the external case 2 such as, for example, the discharge fan 81 along the front case 23 
and the sirocco fans 71 along the side surface portions 21B, 22B, 21C and 22C. Thus, it 
becomes possible for the respective fans to take in cooling air from different spaces and blow 
a sufficient amount of the cooling air to cooling targets. Additionally, turbulence resulting 
from the interference of the air flows of the respective fans can be prevented and the 
prevention of noise can also be achieved. Moreover, by disposing the intake opening 30 in 
the bottom surface portion 22A of the external case 2 disposed with the fixed leg portion 26 
and the adjustable leg portions 27 and disposing the intake fan 63 near the intake opening 30, 
it is easy to miniaturize the projector 1 in plan view. 

[0149] (3-2) The intake surface 63A of the intake fan 63 is disposed at an 
inclination with respect to the surface of the bottom surface portion 22A in which the intake 
opening 30 is formed. Thus, when the projector 1 is set on a mounting table or the like, the 
intake surface 63 A of the intake fan 63 is disposed at a predetermined distance away from the 
surface of the mounting table even if the opening 30 and the surface of the mounting table are 
close, and it becomes possible to secure a space near the intake surface 63 A of the intake fan 
63. Thus, the intake fan 63 can reliably introduce sufficient cooling air to the interior of the 
external case 2, can prevent turbulence in the vicinity of the intake fan 63 and can prevent 
noise. That is, even in a state where the intake surface of the intake fan is close to the surface 
of the mounting table, instances where the case blocks the flow of air accompanying the 
rotation of the intake fan so that the intake amount is lessened and frictional noise is 
generated can be prevented. 

[0150] (3-3) By disposing the intake fan 63 at an inclination with respect to the 
bottom surface portion 22A of the external case 2, the intake fan 63 is disposed away from 
the intake opening 30, whereby it becomes difficult for noise accompanying the rotation of 
the intake fan 63 to leak to the outside and the quietness of the projector 1 is improved. 
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[0151] (3-4) Due to the cooling system B, cooling air can be directly introduced 
from the outside of the external case 2 to cool the power supply unit 61 and the lamp drive 
unit 62, which are heat-generating sources. Thus, these can be efficiently cooled. 

[0152] (3-5) Because the cooling system B that cools the power supply unit 61 and 
the lamp drive unit 62 is made independent from the other cooling system A, these can be 
even more efficiently cooled and the cooling efficiency of the other cooling system A can be 
improved without heat generated by these exerting an influence on other cooling systems. 

[0153] (3-6) Because the intake surface 63A of the intake fan 63 is disposed at an 
inclination with respect to the surface of the bottom surface portion 22 A in which the intake 
opening 30 is disposed, air sucked up in the vertical direction can be circulated in the 
horizontal direction. That is, with the cooling system B that circulates, along the bottom 
surface portion 22 A of the external case 2, the cooled air sucked up from below the external 
case 2 by the intake fan 63 and discharged obliquely upward, a cooling flow path is formed in 
parallel with the other cooling system A, whereby the cooling system B of the power supply 
unit 61 and the lamp drive unit 62 can be reliably made independent from the other cooling 
system A. Moreover, it becomes possible for the cooling system B circulating air along the 
bottom surface portion 22A of the external case 2 to cool a wider planar range. 

[0154] (3-7) By partitioning the cooling system B from other spaces with the tabular 
bodies 64, the cooling system B can be made completely independent from the other cooling 
system A so that it can more efficiently cool the power supply unit 61 and the lamp drive unit 
62. 

[0155] (3-8) By adjusting the angle of inclination of the discharge surface 63B of 
the intake fan 63, the shape of the cylindrical body 612 and the shape of the air-guiding 
member 65 in accordance with the heat-generating state of the power supply unit 61 and the 
lamp drive unit 62, the cooling air can be proportionally divided and introduced to the 
cylindrical body 612 and the air-guiding member 65. Thus, the cooling efficiency of these 
can be further improved. Also, by configuring the cylindrical body 612 and the air-guiding 
member 65 with metal, a function as an electromagnetic shield can be imparted. Thus, it is 
not necessary to separately provide an EMI countermeasure with respect to the main board- 
body 61 1 of the power supply unit 61 and the lamp drive unit 62, and the internal structure of 
the projector 1 can be simplified. 

[0156] (3-9) Because the intake fan 63 is attached to the cylindrical body 612 of the 
power supply unit 61, it is not necessary to separately dispose a support member for the intake 
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fan 63 on the bottom surface portion 22A when the intake fan 63 is disposed at an inclination 
with respect to the bottom surface portion 22 A of the external case 2, and the internal 
structure of the projector 1 can be further simplified and made compact. 

[0157] (3-10) Because the intake surface 63A of the intake fan 63 is disposed at an 
inclination with respect to the surface of the bottom surface portion 22A in which the intake 
opening 30 is formed, air sucked up from the vertical direction can be circulated in the 
horizontal direction, whereby the discharge direction can be appropriately selected. Thus, the 
degree of freedom of selection of a flow path of the cooling air flow corresponding to the 
internal structure of the projector 1 can be increased. 

[0158] (3-1 1) Although the cooling system A that cools the optical unit 4 and the 
control board 5 and the cooling system B that cools the power supply device 6 are 
respectively independent cooling flow paths, they discharge air through the single discharge 
opening 35. Thus, the molding of the case can be simplified and it is easy to manage the 
discharge direction of the air. 

[0159] (3-12) The internal louver 83 that is the discharge part of the cooling system 
A, the opening 612g that is the discharge part of the cooling system Bl and the opening 65b 
that is the discharge part of the cooling system B2 are disposed, so as to face the opening 35 
formed in the front case 23, in regions of the opening 35. Thus, discharge of the flow of 
cooling air of the cooling system A and the cooling systems Bl and B2 can be conducted 
through different regions in the discharge opening 35. Thus, the flow of cooling air of the 
cooling system A and the cooling systems Bl and B2 can be discharged without mutual 
interference even at the time of discharge, so that the cooling air inside the projector 1 can 
flow smoothly and cooling of the interior of the projector 1 can be conducted efficiently. 

[0160] (3-13) Because the intake surface 63A of the intake fan 63 is disposed at an 
inclination so as to become closer to the intake opening 30 as it approaches the discharge 
opening 35, the intake surface 63 A of the intake fan 63 is disposed in a position facing the 
direction counter to the discharge opening 35, so that the intake fan 63 can be prevented from 
again taking in air that is discharged through the discharge opening 35 and that has already 
cooled other heat sources inside the projector 1 and become warm. Thus, the intake fan 63 
can take in a larger amount of low-temperature air from outside the projector 1. 
(4) Modifications of the Embodiment 

[0161] The present invention is not limited to the preceding embodiment and 
includes modifications such as follows. 
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[0162] Although the intake fan 63 of the cooling system B of the power supply unit 
61 and the lamp drive unit 62 was disposed at an inclination with respect to the bottom 
surface portion 22 A of the external case 2 in the preceding embodiment, the invention is not 
limited thereto. That is, the invention may also be used in an instance where the intake fan is 
disposed directly below the optical device 44. 

[0163] Also, although the cooling system B was made independent from the cooling 
system A by the tabular bodies 64 in the preceding embodiment, the invention is not limited 
thereto. That is, a duct-like member may be connected to the opening 30 to make the cooling 
system independent. 

[0164] Moreover, in the preceding embodiment, although the invention was applied 
to the optical unit 4 that is substantially "L" shaped when seen in plan view, the invention is 
not limited thereto and may also be applied to an optical unit 4 that is substantially "U" 
shaped when seen in plan view. In this case, because a configuration where the power supply 
unit or the like is disposed in the central portion of the "U" shape is used, the present 
invention, which can improve the cooling efficiency of these, is even more effective. 

[0165] Additionally, although the two lens arrays 120 and 130 that divide the light 
of the light source 110 into a plurality of partial beams were used in the preceding 
embodiment, the invention is also applicable to a projector that does not use such lens arrays. 

[0166] Moreover, although the modulation of the beams emitted from the light 
source was conducted by the liquid crystal panels 44 1R, 44 1G and 44 IB in the preceding 
embodiment, the invention is not limited thereto and may also be used in a light modulating 
device using micro mirrors. Although description was given in the preceding embodiment of 
an example of a projector using three light modulating devices, the invention can also be 
applied to a projector using one, two, or four or more light modulating devices. 

[0167] Moreover, although description was given in the preceding embodiment of 
an example of an instance where the invention was used in a transmissive type projector, the 
invention can also be used in a reflective type projector. Here, "transmissive type" refers to a 
type where light valves such as the liquid crystal panels or the like transmit light, and 
"reflective type" refers to a type where the light valves reflect light. In the instance of the 
reflective type projector, the light valves can be configured by only the liquid crystal panels, 
and pairs of polarizing plates are unnecessary. Also, in the reflective type projector, the cross 
dichroic prism is used as color light separating system that separates illumination light into 
light of the three colors of red, green and blue, and there are instances where it is also used as 
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color light synthesizing system that re-synthesizes the modulated lights of the three colors and 
emits the lights in the same direction. There are also instances where a dichroic prism in 
which a plurality of triangular or quadratic dichroic prisms are combined is used rather than a 
cross dichroic prism. Even in an instance where the invention is applied to a reflective type 
projector, effects that are substantially the same as those of the transmissive type projector 
can be obtained. The light valves are not limited to liquid crystal panels and that the light 
valves may also be light valves using, for example, micro mirrors. 

[0168] Although there are front projectors that conduct image projection from the 
direction in which the projection surface is seen and rear projectors that conduct image 
projection from the side opposite to the direction in which the projection surface is seen, the 
configuration of the preceding embodiment is applicable to either. 

[0169] In addition, with respect to the specific structures, shapes or the like at the 
time the invention is implemented, other structures or the like are also acceptable within a 
range where the object of the invention can be achieved. 



